INTRODUCTION {#sec1-1}
============

Antipsychotics are the most widely used drugs in psychiatric practice. Conventional or "typical" antipsychotics were prescribed with associated limitations of poor efficacy against negative symptoms and unwanted extrapyramidal symptoms (EPS), particularly at higher doses.\[[@ref1]--[@ref3]\] Over the last few years, atypical antipsychotics have been increasingly used in the pharmacological treatment of schizophrenia and other related psychotic disorders. These agents improve quality of life, have better medication compliance, and also decrease suicidal tendencies and depression in these patients.\[[@ref4]--[@ref8]\] Atypical antipsychotics differ from conventional agents in that they have lower risk of EPS and significantly reduce both positive and negative symptoms of schizophrenia. Although the atypical antipsychotics have lower risk of extrapyramidal side effects, these agents present their own spectrum of adverse effects including hypotension, seizures, weight gain, increased risk of diabetes mellitus and hyperlipidemia. Therefore, there is growing concern among the healthcare personnel to assess the adverse drug reactions (ADRs) of atypical antipsychotics, which have an impact on long-term compliance and achieving successful treatment.\[[@ref9]--[@ref11]\] In India, pharmacovigilance activities are still in the nascent stage and data of ADRs particularly related to psychotropic drugs need to be strengthened.\[[@ref12]\]

MATERIALS AND METHODS {#sec1-2}
=====================

A longitudinal prospective observational study of ADRs of atypical antipsychotic drugs was carried out in the Psychiatry Department of P.D.U. Medical College, Rajkot. Permission from the Institutional Ethics Committee was obtained. All newly diagnosed patients (or known cases who had not received any treatment in the last 1 month) of psychotic disorder of any age and either sex (excluding pregnant women) attending psychiatry outpatient department, who were prescribed atypical antipsychotic drugs, were included in the study. Prescriptions containing combinations of typical and atypical antipsychotics were excluded from the study. Consent was obtained from the patients or their guardians. Patients with other concurrent disease or treatments were allowed to involve in the study. ADRs noticed by the consultant, spontaneously reported by patients or their guardian were noted. In addition, a questionnaire was used asking the patients specific questions related to the likely ADRs and patients' responses were recorded in the case record form. Details of adverse event, suspected drug, concomitant medications, management of ADR as well as any laboratory investigation done were recorded in the format of National Pharmacovigilace program of India. Causality of adverse events was assessed by Naranjo\'s algorithm.\[[@ref13]\] Severity of ADR was assessed by Hartwig\'s criteria.\[[@ref14]\]

RESULTS {#sec1-3}
=======

A total of 100 patients were enrolled in the study, out of which 26 patients who did not return for at least one follow-up were excluded. Of the remaining 74 patients, 52 (70.27%) were males while 22 (29.72%) were females. In two cases, treatment was changed due to non-availability of the drug from hospital supply, while in eight patients, change in treatment was required due to appearance of ADR. These 10 patients were prescribed another antipsychotic drug, and hence ADRs had been analyzed out of 84 treatment schedules. Follow-up was possible for 1--3 months in 41 instances, while 43 cases were observed for 3--18 months. We encountered a total of 93 ADRs.

Risperidone (38) and olanzepine (34) were the most frequently prescribed atypical antipsychotic drugs, while aripiprazole, clozapine, quitiapine were less commonly used. Expectedly, majority of the adverse events (82 out of 93) were seen with risperidone and olanzepine \[[Table 1](#T1){ref-type="table"}\].

###### 

Number of times atypical antipsychotics were prescribed and adverse events associated with it
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Eighteen different kinds of ADRs were noted \[[Table 2](#T2){ref-type="table"}\]. Out of total 93 adverse events, weight gain, dizziness, sleep disturbance and appetite disturbance accounted for nearly 78% of the events. There were no fatal adverse events; however, one instance of seizure was reported with olanzepine, necessitating hospitalization. Mild to moderate ADRs included constipation, nausea, vomiting, insomnia, mouth ulcer, somnolence, hypersalivation and EPS, and were treated by dose adjustment and/or relevant medications to treat the symptoms. Discontinuation of olanzepine was required due to weight gain (4 cases), perioral tremor (1 case) and seizure (1 case); while risperidone had to be discontinued (2 cases) due to sleep disturbance and EPS.

###### 

Causality of ADR by Naranjo\'s scale
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DISCUSSION {#sec1-4}
==========

Atypical antipsychotics are now considered as first-line agents based on treatment efficacy, better tolerability and reduced risk of EPS. A knowledge, practice and attitude based study conducted in Norway found that ADRs can be prevented by collecting reliable information about their frequencies and possible risk factors.\[[@ref15]\] Spontaneous reporting is the most common method used in pharmacovigilance and is the best one to generate signals on new or rare ADRs. Under reporting is a major drawback of this system due to lack of awareness both at the level of healthcare professionals and patients.

Present study for assessment of ADR of atypical antipsychotics was based on active surveillance through questionnaire in addition to the ADR spontaneously reported by patients or consultants. We found that spontaneous reporting by the patients was poor during initial visits and was restricted to those ADRs that were troublesome. It was observed that spontaneous reporting rate increased after exposure to the questionnaire. A Bulgarian study reported that the ADR frequency of individual psychotropic drugs studied was less than 1%,\[[@ref16]\] whereas we recorded 93 ADRs in 84 prescriptions. This suggests that active surveillance is very important in reporting of ADR.

Ordinarily, in spontaneous reporting, adverse effects, status of the patient, disease and the drug(s) are recorded at that particular time only. In this study, we have tried to relate the ADR not only with the dose but also with the duration of treatment with that particular drug. Certain ADRs require comparison with previous status in the same patient (e.g., weight gain is a common adverse effect associated with atypical antipsychotics).

Weight gain {#sec2-1}
-----------

Weight gain is considered clinically significant if it exceeds 7% of the initial weight after 10 weeks.\[[@ref1][@ref2][@ref17]\] We observed weight gain with olanzepine as well as risperidone, which accounted for 15.53% of total ADRs. Difference of occurrence of weight gain by risperidone and olanzepine was statically insignificant. Meyer reported that weight gain in older patients (\>60 years) treated with atypical antipsychotics is lower than that seen in younger adults.\[[@ref9]\] In our study, mean age for weight gain (14 cases) was 38 years. Magnitude of weight gain and its time course varies among atypical antipsychotics. Four out of nine events of weight gain with olanzepine were observed on long-term (6--9 months) use, while in five cases it occurred on short-term use. These findings are similar to those of a previous study where clozapine and olanzepine are reported to be associated with the weight gain on short- as well as and long-term use.\[[@ref9]\] Weight gain can be a disincentive to comply with treatment and complicates co-morbid medical conditions such as obesity and heart diseases.

Sleep disturbance(s) {#sec2-2}
--------------------

US product labeling information suggests that somnolence is a common ADR with atypical antipsychotics. Incidence of somnolence varies from 5 to 39% among various atypical antipsychotics (from risperidone to aeripiprazole). Olanzepine causes both somnolence as well insomnia.\[[@ref2][@ref18]\] Incidence of insomnia was 9.60% and that of somnolence was 8.60% in our study. Somnolence was more frequent in patients with olanzepine than with risperidone.

Anticholinergic side effects {#sec2-3}
----------------------------

Anticholinergic side effects like dizziness, constipation, palpitation and hypersalivation (paradoxical response with clozapine) accounted for 15.03% of the total ADRs. Incidence of these side effects was least with risperidone (3 in 38 cases), more with olanzepine (8 in 34 cases), while it was maximum with clozapine (4 in 6 cases). Clozapine and olanzepine show higher affinity for the muscarinic receptors.\[[@ref19][@ref20]\]

Risperidone {#sec2-4}
-----------

With risperidone, gastrointestinal sleep disturbance were obversed in the initial (within 7 days to 2--3 months after treatment) course of treatment, while EPS, fatigue, seizure and dizziness were observed after long-term (3--9 months) use. All ADRs with risperidon were observed at therapeutic dose (4 mg/day) except EPS, seizure and hypersalivation that occurred at the dose of 6 mg/day. EPS were managed by dose reduction and adding central anticholinergic. Clinical trial data suggest the risk of EPS with risperidone is dose related (\>10 mg/day), and at this dose, it causes an incidence of EPS comparable to haloperidol.\[[@ref21]\] Risperidone alone was used on 25 occasions and ADR occurred in 11 cases, whereas if risperidone was combined with central anticholinergic, incidence of cholinergic ADR was 4 out of 13. Although it appears from this that co-administration of central anticholinergic results in less frequent ADR our sample size was small to come to any definite conclusion and a controlled study is required.

Olanzepine {#sec2-5}
----------

Among the different ADRs observed with olanzepine, gastrointestinal and sleep disturbances were more frequently observed in the initial course of treatment (within 7 days to 2--3 months after treatment), while EPS, seizure and increased frequency of micturition were observed on long-term (6 months to 1 year) use of olanzepine. Generally, olanzepine should be initiated with 5 mg/day and the dose is gradually increased up to maximum of 20 mg/day.\[[@ref22]\] All the ADRs reported here were found with the dose range of 10--15 mg/day except a single case of perioral tremor, which occurred at a dose of 20 mg/day.Olanzepine and clozapine use has also been linked to disturbances in glucose regulation and triglyceride level.\[[@ref23]\]

One case of seizure was observed with olanzepine, requiring hospitalization for 1 week and change in antipsychotic medication.

Clozapine {#sec2-6}
---------

Adverse events seen with clozapine were gastrointestinal disturbance, hypersalivation, dizziness and fatigue. Since the frequency of use of clozapine was very less, further analysis was not possible.

Study limitations {#sec2-7}
-----------------

Indoor patients and those receiving more than one psychotropic drug were excluded from the study. Routine hematological, clinical chemistryor ECG screening of patients or blood sample for sugar, lipid and prolactin estimation was not possible routinely.

CONCLUSION {#sec1-5}
==========

The present study thus adds to the existing information on prevalence of adverse effects to atypical antipsychotic drugs. Role and of active surveillance in post-marketing phase is emphasized.
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